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PREFACE 
The Task Force studied several alternatives for increasing capacity and reducing delays at the Lamber\ 9. Louis 
Intcmational Airport. The FAA Technical Cenler A i r p ~ r i  Technology Branch provided technicai support for the 
s I CI d y. 

In particular, the St. Louis Task Force studiecl the conditions causing current delays, forecast fukire dela\,s and 
evaluated various improvements for reducing airci-aft c1eiaL.s ancl increasing airport capacih: These recrmimencla- 
tions are intended to be acted lipon by the appropriate agencies Lvith S L I ~ I : ) ~ ~  from other Task Force agencies. 
Ho\z,cvetr-, since all technical or procedural concerns may not hale been iul!~, addressed in t h i s  study, aclditional 
anal\,sis \\'ill be required before the alternati\,es are implemented. 

VINCENT C, SCHOEMEHL, JR. 
MAYOR 

DONALD W. BENNETT 
At RPORI' U I IIECTOR 
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INTRODUCTION 
Background 
The Lambert - St. Louis International Airport (STL) is one of the ten busiest airports in the United States. 

More than ten riiillion passengers enplaned at STL ir fiscal year 1966. Dur-ing :/?is same pet - id ,  the airpotT handled 
over 460,000 aircraft operations. 



Delays at STL increase dramatically as the 
weather deteriorates. I-knee iniprovcmunl in 
IFR capacity to levels approaching (hose of thc 
airport’s VFR capacity is  extremely important. 

Nationwide, 70% of the delays are caused by adverse weather. Because of this STL needs to significantly increase 
the IFR capacity, The delays wasted millions of gallons of fuel, caused many hours of lost passenger time, increased 
airfield congestion and crealed additional problenis foi- the Air Traffic Control and Air Transporlalion Systems. 

Previous reports identilied improvements to be implemented by the time certain trallic levels were reached if delays 
were to be forestalled or a( least reduced. These bcnchmarlc traffic levels were then equated to a specific year using 
some method of traffic lorecasting. Since traffic lorecasting is  at best a n  inexact science (traffic levels at St, Louis 
presently exceed all forecast levels through 1992), the task force chose to consLruct this report using only specified 
lrallic levels as benchmarks wilhout attempting to predict h e  year in which such traffic lcvels mighL be reached. 
Constructed in this manner, the document should retain its validity until the lasl benchmark is  reached regardless of 
[.he rapidity with which each benchmark is  attained. 



These benchmarks were set: Baseline, Future 1,  and Future 2. The annual traffic levels used as benchmarks 
resulted from a group consensus of what was realistically achievable provided appropriate improvements were 
accomplished. The baseline daily demand used in conjunction wirh the baseline annual demand (benchmark) was 
created by selecting a typical day's traffic (1 1/13/86) and adding 15%. This addition was to compensate for the 
increase in traffic during the heavy traffic season and projected traffic growth through 1987. Using the two baseline 
figures, the number of equivalenl clays (the number of daily demand replications required to achieve the annual 
demand) was determined. The daily demands for Fcitcire 1 and Future 2 were then computed Lrsing the number of 
equivalent clays and their respective annudl demands. 

Based on data from its annual delay computer model, the Federal Aviation Adniinistration (Ek4) estimates that for a 
Baseline traffic level of 530,000 operations, each operation \\,ill be delayed an aver-age of 18 minutes. This adds up 
to an annual delay of approximately 158,000 hours ai a cost of 5233 million. In this studv, an operation is 
considered delayed if the flight lime i s  oi'er and above the scheduled operating time a n d  the increase in time is 
caused by the inleraction w,ith other aircraii competing for the same facilities and airspace in the St. Louis area. 

The study indicated many additional improvements \ \ , i l l  be necessary to meet Baseline demand and provide 
capacity for potential fcitcire growth. 

The Task Force studied several proposals for increasing rapacity and reducing c1cIa)rs. Tliue consiclered feasible are 
listed in figure 1 as "Recommended Options". 



Objectives 
The major objcclive of the 51. Louis Task Force Sludy was to develop irecommended options which if implemenled 
would increase airport capacity, improve airporl efficiency and reduce Aircraft clelays. 

In addition to achieving this objective, the Task Force acconiplished the following: 

0 Assesscd current airport capacity and established the causes of delays associatccl with airspace, airfield, and 
apron/gale area operations. 

Evaluated capacity and delay benefits of alkrnative air traffic conrrol (ATC) pi-ocedures, navigational 
improvements, airficld changes and user improvements, 

Exainincd [he relationship between air traffic demand and delay that cocilrl be used as an aid in establis!iing 
acceptable air traffic movenient levels. 

Scope 
The St. Louis Task Force l im i td  its analyses lo aircraft xl ivi ty within [ l ie terminal area airspace a i d  on the airfield. 
I I  consiclered improvements (ha1 could increase capacity and reduce clelays. 

The Task Force realizes thal lliere are grouiiclside and environmenldl considerations, which a r e  beyond the scope of 
its chartei; lhat will IJe addressed by fu r r l i e r  study in Cuture airpoi-1 planning. I h c  data d e v d o p ~ d  in this study will 
provide important inputs to these future studies. 











RECOMMENDED OPTIONS 
Based on the data developed in this study, the St. Louis Task Force recommends the improvemenb listed in Figure 'I 
as "Recommended Options" to meet anticipated growth in demand without excessive delays. Figure 2 shows 
current layout to which recommended improvenients \ \ , i l l  be aclcled. 

Figure 1 also shoits [he annual delay savings in hours ancl dollars for each improvement studiecl by the Task Force 
for the periods Baseline, Future 1 and  Future 2. Gaseline, Future 1 and Future 2 reier lo annual  aircraft operations 
deniand levels oi 530,000, 585,000. and 740,000 respecti\,el). Benefits are no[ necessarily aclditive. 

The proposed recommendations for increasing airport capacil>' and reclucing aircraft ciela\,s at STL are calegorizecl 
and discussed under the follo\ving four headings: 

Airfielcf Improvements. 
Faci I it ies and Eqci i p e n 1  Ini proi'enie tits.. 
Air Traffic Control Operational Improvcnicnts 
Airport User Improvenienls. 

Airfield Improvements 
1. New Runivay parallel lo Runway 'I ZL,?OR. Three alternati\,es are under consicleration to construct a ne\\' 

runway parallel lo rumvav [pair 12L/30K and 12R'3OL. ,A riel!' run\vay is  considered primaril!, mi the north side, 
even though feasibility rniglil include its placement on the South Side of the airfield complex. These alternati\,es 
wil l affect the relocation of exisling ixil i t ies on or ofi the airport aticl real estate purchase. These altcmatives L v i l l  
also be Subject of the ,vaster Plan Study and future economic skidies. 

A new 6000 foot independclnt commuter I-umi'av 2500' north of and parallel 10 run\i'ay 
12L1'30R. Estimalecl 1987 constniction costs of $8 million. Final costs \\Jill be Subject of the !Master Plan Stud\, and 
future economic skidies. Estimated annual savings at Faseiiiie acti\,it), level are 94,000 hours amounting to S 139 
mi I I ion. 

A ncLv 6000 foot n'ependeni comiiiuter runii'ay 1400' north of and parallel to rumvay 
121/'30R. Estimated 1987 conslr~iclioii costs of S7.8 million. Final costs will be Subject of Vaster Plan Stud\, and 
future economic studies. Esliniated annual  delay salsings at Baseline activit!, le\,el are 84,000 hours arnountinp to 
5.1 23 million. 

A new 7 'I 000 foot independen1 air carrier runit'a!' par-allel to runivay 12U30R. Estimatccl 
1987 conslruction costs only of $30 million. Final costs \yill be Suhjecl of ,\\aster Plan and future economic 
studies. Estiniated annual delay savings at Baseline actii.it\, leid are 132.CiOO hours amounting to $1 95 million. 

2. Converl tasi\z,a\, F to C'FR rumi'a), 13 '31, This taxiiixy has been used as a riiii\\a)' for o\'er a \'ear \i.iih l v r v  
good success. Formal (permanent) conversion to a runii'a)' L \ , i j l  be Subject of the .llasler Plan Stud,: Estimated 1 987 
cost is  $0.9 million. Estimated annual clela), sa\,ings at the Baseline actii ih le\,el are 21,13110 hours amounting 10 
$30 million. 

(a) Alternate 1 : 

ib! Alternate 2: 

(c) Alternale 3: 

3. Angled exits on run\\'ay 12Li3OR ~ i ~ o u l d  ieduc:c r-cin\z'a)r occupancy time. EsLimatccl f 957 cost i s  52.0 
million. Estirnatcd annual delay sai,ings at the Easeline actii,it), leiel are .I ,700 hours aniounting lo 52.5 million. 

4. Three major taxi\va\, extensions parallel to rirn\\a\r pairs 12R"3OL ancl 12L30R and run\\.a\' 6/24. This 
i i m l d  provide better access to the run\iws, alloiz, moi-e efiicient queuing of aircraft for clepaiture and reduce ramp 
congestion thereby a1 lowing speed). access to gate. 

(a) Taxiitray A-South extension to end oi nrn\i.a\' 3 O L  ii.ill pro\,icie a second parallel taxi\va\' along the main 
lerniinal complex, This extension Lvill re1iei.e rongechn at the gales a n d  permit h\,o ii'a)' flo\t: t-\dditionall\: it \\,ill 
hold departures at 30L end. Estimated 1987 cost is  53.0 million. Estimated annual  dela\, sa\,ings at the Baseline 
activih! le\,el are S 1  8 million. 



(b) Taxiway P extension from tasi\\.ay C to taxiway b1 will provide aclclitional two way access to General 
Aviation and allow for queuing on the \vest end of the airport. Estimaled 1987 cost is $1.3 million. Estimated 
annual delay savings at the Baseline activity level are $1 6 million. 

(c) Taxiway C extension from taxiway F to approach end of runway 24 will iinprovc overall movement in the 
northwest area. Eslimalecl 1987 cost is $2.0 million. Estimated annual delay sdvings at the Baseline level are $20 
mill ion. 

5. Realign taxiway B soulh of runway 12R/30L. This will reduce pilots' confusion when crossing h c  runway. 

6.  Establish queuing arcas at runway ends 24, 'IZL, 30R. Estimated 1987 cosl is  $7.5 million 

7. Relocale west cargo area to the north side of the airport. This is a niorc centt-a1 location that will allow 
better access to the runway-taxiway system by cargo aircraft. It will also prevenl derogalion of ILS signals. Estimated 
-1 987 cost is $2.0 million. Estinial:ccl annual delay savings at the Baseline level are $4.5 million. 

8. Mid Coast Aviation relocation to northeast has been complekd. This allows expansion of the apron and 
taxiway "A" souh. 

9. Centerfield holding area upgrading will help lo niaxiniizc holding capacity. Estimated '1987 cost is $0.1 
million. 

Two way traffic should be mainLained in [his a m .  Access to and from the gate area will be Ereally improved. 
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Facility and Equipment Improvements 
10. Expeditc development and implementation of wake vortex forecasrinp and avoidance systems. Tliesc 

systems will increase capacity by permilling reduced longitudinal spacing bel\veen aircr-aft \\,hen \vake vortices 
present no hazards to following aircraft. Under current condilions, controllers cannot detect the presence of wake 
vortices. 'Therefore, to gciarcl against these potential hazards. they maintain increased separations behveen aircrai-1. 
Estimated 1987 cosl i s  5.5 million. Estimated annual delab, sa\,inps at the Baseline level are 8i)OC! hour-s amounting 
to $1 2 iiiillion, 

'I 1. Install CAT Ill I15 systeiii to enable STL In continue operations during exlremely lo\v \risibili4, conditions. 
Equipment to be insbllecl on Mi rutxi'al's 121 a n d  3@R. Siting constraints \ \ * i l l  have to be resolveel beiorc 
installation. Estimated 1987 cost is  51.3 million. Estimakd annual clela!, sasings at the Baseline level are 300 hours 
amounting to $0.4 million. 

12. Install precision approach s).stems on run\t'a)' 6. This installation \\,ill Io\\,er landing minimiinis on 
rLinway 6 below the preseni RXAY or back course minin iums.  This installation \I i ! l  also sulnport con\,erging 
approaches during IFR weather \\ ,ith RLVYs 3UR and 301. Estimated 1987 Cost is 5-65 million. 

13. install runway alignment indicator lights r'R4li: and centerline lights on run\i-ay' 24. These lights \!,ill 
lower the approach niinimcinis from the present 2.70' and 3'4 niile to 200' and 1 2 niilc. This \i,ill S U ~ ~ O ~ I  
converging approaches during IFR weather \\.itti RL\"I's 3OR anci 30L, Estimated 198; cost is  5.2 iiiiilion. 

l4a. Installci[ion of Localizer Directional Aid LDY, D.t\E and VASl on TL I I~CV~\ '  3UL. This installation, a mil-ror 
image of tlial already operational on run\\'a!' I 'i \\' i l l be iisecl to conducl simiiltaneous approaches \\, i t t i  i-umz'ay 
3UR. EstimaLed 1987 cost is $ 3  tiiillion. Estinialeri annual ciclay sa\,ings at the Bascline level are G.300 /hour: 
amounting to $9.6 million. 

14b. Installation of lead-in lights on riin\\'a\s '121 anel 301 LDXS, One nL llir limiting factors in reducing the 
visibility rninimunis rcquired to conciuct LDA approaches is  the neecl to pro\,icie positive visual guidance irom tlir 
missed appi-oach point (MAP) 10 the r u m i a y  threshold (Lhe visual segiiient of the approach). \'isiial guiciancc 
proviclod by the Runway Alignnienl Indicator Lights (RAIL) anci "eyeballing" of the visual approach flight pa~li 
segnieni allo~vs approaches to visihilikies of 4 r i i l es  or greater. WiIh less than 4 miles, a leaci-in liqht slstem, 
consisting of multiple strobe lights bEi~ inr i i i i~  near the rnissecl approach point l,\\,,APi ancl continiiing to ~Iie 
beginning of the RAIL. are necessary lo pi-o\,icIe the pilot with posili\c i1igl.t p t h  cieiinilion fi-oni the niissecl 
approdch point (MAP) to a poinL whcrc the iriiivjq approacl? en\-ironnient i s  clear!\' \,icil?lc. Further anal\,sis i s  
required to determine the conripiral:ion and 17iinimunis olminable. Estimated 138, crx: is 5-65 million. Esliniaiccl 
annual delay savings at the Baseline level are 5.600 hours amouniing ;o 58.3 million. 

'1 5. Install flashing arnbcr- light systems as appi-opriak at t a s i i i q "  and :iin\\ 'a!c intersections 10 pro\,icle an 
additional alerting cievice. This c\~ouIcI help pre\zen\ inackerlenl i-LijT\\'a\- incursions. 

-16. Installation of Air-port Suiiace Deteclion Equipi-nent [ X D E  . During \'el-!' lo\\! ceiling anc!,'or- i,isillilities, 
the tower is unable to visuall\* monitor groiinci nio\cnieii& on the t m i p s c  r m \ \ a ' c ,  a n d  tasi \ \qs.  \ \ ' l ien these 
conditions exist, the orclerly LIo\i/ of yr-onncl traffic can onl), !3e niaintainecl grea:;! re.str-ic:ting traffic nio\renictit. 
The ASDE is a very short range, high resnliition iraclar \\hich lv i l l  perniii the yoLincl traffic 10 i k  imiiiitoreci ancl 
controlled on radar much the wine \ ~ ' a y  ~s air- katj'ic i s  rnonitoreci ancl conti-ollrtrl. This installalion Lvill greatly! 
enhance ti-affic movement cinder lhc afoi~ementioned \ t d i e r  conditions, Estiniateci 198; cost i s  $ 1  .O million. 



Operational Improvements 
Operational improvements will be made possible by installation of facilities and equipment as well as Feasible 
procedural changes in the terminal air lraffic control system. These savings have their primary benefit in adverse 
weather i.e., instrument flight rule weather (IFR) or weather just above this level as marginal. By way of these 
improvements a reduction ol arrival delay should occur due to the capability to operate with reduced separation 
minimums or different combinations of runways than presently available during IFR weather conditions, These 
improvements may be implemented either independently, alternately or in combination. However, savings 
presented are not cuniulative. This feasibility is explored for five improvements identified as ikms 17, 18, 19, 20 
and 21. 

17. Rediice prescnl minimum separation of three iniles or parallel runways to two miles minimum. This will 
increase the acceptance ratc of [he airport during these operations. Estimal-ed annual delay savings at the Baseline 
level are 29,000 hours amounting to $44 million. 

18. Reduce arrival in trail separations to 2.5 nm between similar class, non heavy aircrall. Reducing 
longitudinal separation on final approach from 3.0 nm to 2.5 nm for these aircraft will increase the arrival 
acceptance rate and reduce delays. Estimated annual delay savings at the Baseline level are 11,000 hours 
amounting to $1 6 million. 

19. Converging approaches during IFR weather to: (a) runways 6 and 30R and (b) runways 6 and 30L. 
Estimated annual delay savings a[ the Easeline activity level for iniprovenien1.s (<I) and (b) are 30,000 hours 
amounting to $44 million and 31,000 hours amounting to $46 million respectively. This will be supported by 
inslallalion of ILS equipernent (Items 11  and 12). 

20. Converging approaches during IFR weather to: (a) runway 24 and 30K and; (b) runway 24 and 3OL. 
Estimated annual delay savings at the Baseline activity level for improvements (a) and (b) are 32,000 hours 
amounting to $47 million and 22,000 hours aniounting to $32 million respectively. This will be supported by 
installation of equipment (RAIL Item 1.3). 

21 I Simulhneous approaches ILS 30R, LDA 30L and ILS 24. These approaches in conjunction with the LDA 
'I 2L, ILS 12R already in place will increase [he airport acceptance rate and reduce delays. Additional study will he 
required before implementation. Estimated annual delay savings at the Baseline activity level are 75,000 hours 
amounting to $1 11  million. 



Airport User Improvements 
Airporl user improvements affect airlines and General Aviation including cargo carriers serving Latnbert field. 
These improvements are major policy change issues and require extensive coordinalion m c l  cooperation between 
carriers and airport tenants. However, the benefits are large enough to atlenipl implementation of these 
i m provements. 

2 2 .  Change in fleet mix. Increased dela)Js 1m.e resulted I'rani mixing aircraft \j,ith different operating 
characteristics. 

Thc task force has identified the relocation of general a\,iation traffic as one means ior the possible reduction of 
delays ai Lambert Field. Reductions in trai'iic count of (a)hwnt\.-ii\,e, (IiWr; and /c!se\enl!yii\e percent annually. 
were investigated. Whereas the simulations assumed a n  across the board iioniogerieous reduction in general 
aviation traffic count it must be noted that in large par( general a\,iation airci-aft are purposely operakcl at times 
outside of air carrier scheduling peaks. Consequently, ir is  recognized [hat these percentage reductions ni+ iiot 
impact delays to the exlent suggested by the simulation. Estimated annual delay sa\,ings at the Easeline acti\.ity 
level for fifty percent CA relocalion Lz'ill be 37000 hours arid 553 million. 

Of specific interest, as it relates to the e ~ e c t  oi general a\)ia[ion on overall Lambert Field iraific, is  the 
separation of those general aviation aircraft which are compatible \\,ill1 air- cari-ier aircrafi (due to approach speeds, 
takeoff performance, etc.) and those aircraft \,\,hicli are incompalible. A corporate jet or turboprop not-mall!, 
operates in a fashion which is compatible with carrier aircraft. Other aircraft such as single enfiine light air-ci-allt are 
not capable of operating in this compatible fashion. If Tenera1 aviation is lo be relocated a\)'a!. from Laniberi Field 
Tor [he purpose of improving delay statistics, it is  impoflatit to separate general aiiation aircraft into these l\\,o 
categories and hence relocate those which are incornpatihie on a much larger scale lhan those which \\,auld be 
compatible. It should be noted that the "incompatible" aircraft represent about ?O;, oi h e  total traffic and normally 
do not fly when the weather is  IFR, Lirhen iheir presence caiises the greatest dela!: 

23. Uniformly distribute scheduled commercial operations \\,ittiin ihe houi-. ,\lore uniform scheduling foi- both 
arrivals and  departures within the peak houi-s \\,ill produce a more orderly ilow of traffic on the airporl ~~ii-l;lce ancl 
reduce congestion. Theoretically, zhis offers the potential for- immediate reduction of delays, provideci ilightr; are 
allo\vecI to operate as scheduled by Central Flair, Control not otil), in and oul of the STL Terminal Area. lxir: in and 
oul oi the flight's origin or destination airport. ,Aclclitiotially, STL is a major connecting hub. inherent 10 \i,Iiicli are 
many variables of an uncertain nature. Estimated annual delay sa\,ings a1 the Bad ine  activity level are ~ i l . O O @  
hours amounting to $30 million. 

24. Relocate Air National Cuard. This irelocation i s  anticipated to reduce .5('L of the high periorniance ail-craft 
and may he consiclered as part of other pol iq,  decisions. Guard irelocation \ \ m i l /  he anal\,zeci further in the ,\%stet- 
Plan. This case is similar- to that concerned ii- ith the change in fleet mix tiirouzli relocations of general aisialicr in 
paragraph (22)  above. \\'hereas Lhe simulations assume an across \ l i e  boarc! honiogeneous ireduction in ,Air 
National Cuarrf (ANC) Lrairic count, it must he noted ha t  all .ANC operations are scheduled on a month to nmnlh 
basis during forecasted non-peak periods. Consequeritl!; the i-eal impact oi .WC irelocation on clcla!, statistics is 
likely to be considerably less than the siniulations indicate. 

Estimated annual delay savings at the Baseline actii,it!r level are 3,300 ho~t-s amounting 10 $49 inillion. 

' j  



SUMMARY OF TECHNICAL STUDIES 
The St. Louis Task Force evaluakd thc operation of the existing airfield and h e  potential lnenelirs ol the 
improvements in terms oi airlielcl capacity, airfield demand, and average aircraft delays. 

The Task Force used the airfield simulation model to determine peak period aircraft delays for current and future 
operal-ions. 

Daily operations coriesponding to an average day in the peak month for each of 11w forecast time periods were used 
in this sludy. 

Daily delays were annualized to determine the potential economic benefits of the proposed improvements, 
including different runway use strategies. The annualized delays provide a baseline measurement for comparing the 
benefits oi the proposed changes. 

A $24.65 dollar value is  attached to each minute ol average aircraft annual delay for both present and proposed 
operations. This dollar figure is the average direct operating cost per minute for the fleet mix at STL and does no[ 
consider lost passenger time, disrupcion to airline schedules or any other intangible factors. 

The cost ol a particular improvement is  measured against its annual delay savings. Thus, a comparison of the costs 
and delay reduclions associated with the proposed improvement indicates which are the most eiieclivc in a given 
time period. 

For an anticipakd incrrase in demand, a n  optimum combination of improvements can be implemei-& in stages 
so tlial airheld capacily i s  increased and aircraft delays are kept within acceptable limits. 

The figures shown on the following pages illustrale airfield wealher and runway utilization, and demand levels a1 
Lambert-St. Louis Internattlonal Airport. 
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Figure 3 
Al R FI E LD W EATH E R AN D R U N WAY UTI LlZATl ON 
LAMBERT-ST. LOUIS INTERNATIONAL AIRPORT 

Weather VisibilityiCeiIing Occurrence % 

VFR 4 miles/3000 ft. or above 74 

IFRNFR 5 rniles:3000 ft. to 4 milesil500 ft. 11 

IFR 

Runway Use 

1 

3 

Arrival 

Departure 

Less than 4 milesibelow 1500 ft, 

Configuration Percentage Use -- 
VRF IFRNFR 

~ , - . ~  

d - ~  30R 44 6 - JOL 

12L b-b 30 5 

12R 

15 

(1987 Baseline) Total * 
IFR (A1 [=her) 

11 61 * 

~ 

4 39 

1 
Total 74 11 15 100 ! 

Runway 6 or 24 are utilized three (3) percent of the time during certain weather conditions. 



Figure 4 
AIRFIELD DEMAND LEVELS 

LAMBERT-ST LOUIS INTERNATIONAL AIRPORT 

Demand I Average Day, Peak Month 
3000 1 1  

1733 21 92 2500 1 1571 

2000 - 

1500 1 
Aircraft Operations 

24-hour day 
(average day, 

Annual peak month) 

Baseline 530,000 1571 
Future 1 585,000 1733 
Future 2 740,000 2192 

Arrivals 
rn Departures 

Peak Hour 

124 
136 
175 

Baseline Future 1 Future 2 

HOURLY VARIATION OF BASELINE DEMAND 
(Average Day - Peak Month) 

70 
Q 

- ""I- ..-,/ 

1 2 3 d 5 E 7 8 9 10 11 12 13 14 15 16 -17 18 I9 20 21 22 23 24 
Hour of Day 24-Hour Tola! = 1571 
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Airfield Capacity 
Airfield capacity is the maximum number of aircraft operations (landings or takeoffs) that can take place in a given 
time under the following conditions: an acceptable level of arrival delay; airspace conslraints; ceiling and visibility, 
runway layout and use; aircraft mix; anci percent arrival demand. The capacit!' resulLs, ac illustrated in Figure 5, are 
expressed in operations per hour for both an alerage four-minute arrival delal, (consiclerecl acceptable! and for 
maximum throughput. lLlaximum throughput capacity means there is  ahiqrr.  an arrii,al or cleparture aircraft 
available for every possible slot under ideal \\,eather conditions. This implies a large a\wape ciela), \voulcl be 
requ ired to ac h i eve 1 he ni ax i m ~i m t l i  rough put capac i t\ : These \,a I u es , generated bh, the Capac i [J,,' Del a? cum p u ter 
model described in Appendix .4, arc based on a 30-50 demand splil and balanced t'/o\v feasible unc!er V F R  a n d  
I F W F R  weather conditions. 

Figure 5 
AIRFIELD CAPACITY ANALYSIS 

LAMBERT-ST LOUIS INTERNATIONAL AIRPORT 

Current Runway Configuration 

30R 

r-4 
30L 

Future Runway Configuration 

Air Carrier 

- 30A 
-4 30R 

30L 

ARR = ARRIVAL 

DEP = DEPARTURE 

VFR 

IFRNFR 

I FR 

VFR 

IFRNFR 

IFR 

Capacity With 
Acceptable 

Delay 

ARR = 59 
DEP = 58 

ARR = 47 
DEP = 46 
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Aircraft Delays 
Aircrah delay is the time over and above the  ini impeded travel time taken by an aircraft to move from its origin to 
its destination due to interference from other aircraft in the system competing for the use of the same facilities. 

The major factors influencing aircraft delays are: 

Weather 

Airfield dcniand 

Airfield physical characteristics 

Air Iraffic conlrol procedures 

Aircraft operational characteristics 

Annual delay cost expressed in millions of dollars for various daily demand levels are shown in Eigurcs 6, 7, and 8. 
These figures present comparisons between "Do Nothing" and: 

Airfield Improvements (Figure 6); 

Facilities & Equipment and Operational Improvements (Figure 7) and; 

Airport User Related Improvements (Figure 8 )  

The delay costs are cstimatecl lor daily demand levels through Future 2. Under the "do nothing" situation, the 
average delay of 18 minutes per operation at the assumed Baseline of 530,000 annual operations will increase by 
Tour tinies lo 70 minutes per operations by Future 2. And, the annual delay cost will increase from $233 million in 
Baseline lo $1283 million by Future 2. 
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Figure 7 
ANNUAL DELAY COSTS 
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Figure 8 
ANNUAL DELAY COSTS 
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APPENDIX A 
Computer Models and Methodology 
The FAA sluclied the effects oT proposed delay ireduction and capacity increase options on St. Louis International 
Airpor"s (STL) anticipated increase in future clemancls using computer modeling. 

Model sirnulalions involved presenl and h i r e  ail- ti-afiic control procedures. \,ariouS airfielcl iiiipro\,ements, and 
traffic demancls for diljierent lime it-ames. To assess projected airfield impro\,ernents, khe used different airfield 
coniigiirations derived h i 1  present and projec:ed airpoi'! l a \ w t s .  The timc fr-awe for air iraffic control procedures 
and svslem improvements cietermineci tile aircr-aft separations ticecl for IFR and \'FR \i,eather simiilations. 

For the delay analysis, agency specialists cle\dopeci traffic cleniancls !.>asecl on the Official Airline Guide, lhislnrical 
data and Task Force for-ecasts. Aircraft \oIutiie, mix and peaking characiet-ictics \\'ere developccl t'or three demand 
periods (Baseline, Future 1 and Future 2) baser1 on rhe clianginy riatiire of ihc ail-port. Annual delay, estimated for 
the proposed improvcnient options it'erct estrapolaled ironi !he esperimenial results. The eslimates took inlo 
account the yearly varialions in runway configiiratiom. \\eailier and  demand l x ~ d  on historical data. 

The Task Force then compared the annual clelay, esti:w:es and assessed the potenlial delay reciuclions. 

Airfield Delay Simulation Model (ADSIM): 
This is  a fast-time, discrele cvent model dial eiiip1oy.c 5tocha:tic prowsses and M o n k  Carlo sampling tcchniques. 11 
describes significant niovements by aircrafi oil the airport atid :lie c5ects of cleldv in the adjacent airspace. The 
model was validated in 1978 dl Chicago' O'Hare Internationa~ j2irpnrl against actual flow rates and clcla), data. It 
was then calibrated for this study againct t'ielci ciata cdiected at STL 10 insure that I I~C model was site speciiic. 

Inputs for IlIe simulation nioilel were empirically derived from the collected field data. The niodel repealed each 
experirnent -1 0 tinies using Monte Carlo sampling techniques lo introduce syslem variability. I h c  results \ \ere then 
averaged 10 produce oulpul statistics tor ~o la l  ancl hourly aircrair de lap ,  travel 1:imes and flow rates for ttie ail-port 
and for [he individual runways. 

Runway Delay Simulation Model (RDSIM): 
This is  the short h n i  of the Aiifielcl Delay Simulation ,\4ockI+ It sinitilatcrl demand only for the runways and dors 
not cor-isider ttie taxiwav network nor thc terniinal ComplCxCs. It is S L I ~ I ~ I ~ ~  tor capacity analysis bccause the 
rnajorily oi airt'ielcl clelays ar-e rimvay relalet.1. 

For a given ciemand, the moclel calculated (he ~ o L I I . ~ \ ~  flow rare and a'erage cicla>- iJer tiirci-aft during Ihe iull period 
of airport opei-ations. l?\rrival clcmand ~ i ' i ~ s  assumed to equal clepa~tiire clen-anci, arid aircraft were rancloi7il\/ 
assigned arrival and cieparture limes. t\rrivals i-itceii,ed priorit)/ m'er departiires. 

The experiments \yere repeatd 40 times using hlonte C ~ r l c  sariipling techniques to ini-I-ocluce sysletIi variabilil\, 
into each r u n .  The resulls wer-e then averaged to ~ ~ r o d c ~ c e  h e  capacit), 'rlctla\, oiitjxils ior a gi\,en clemanci letd. 
Using h e  same aircrafl imix, ConipLiter spccialisls siniuiaIecI different clemand levels h i -  each r u n  to generale 
c-le ni a nd versus cle I av re1 at ions Ii i 1.1s. 
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